Purpose A prospective evaluation of fifty patients with faecal soiling but normal sphincter function treated by a conservative treatment algorithm. Patients and methods Between January 2010 and January 2011, 50 consecutive patients of two different clinical centres, with faecal soiling and normal anorectal function as assessed by endoanal ultrasound, MRI and anal manometry, were eligible for the purpose of this study. All patients started the therapy by psyllium (PS) and a fibrerich diet daily after 2 months followed by rectal irrigation (RI) in case of incomplete response and after 4 months by 4 g colestyramine (CO), respectively. The patients completed the Vaizey incontinence score and a 2-week diary card. All tests were performed repeated after 2, 4 and 8 months, respectively. Results The study group consisted of 41 men and 9 women and a mean age of 38 years (21-70). The soiling complaints resolved completely in 37 (79%) patients. After treatment with PS, RI and CO, 12 (24%) patients, 24 (73%) patients and 1 (79%) patient, respectively, resolved completely of faecal soiling. Average weekly soiling frequency, the amount of patients wearing pads daily and the Vaizey incontinence score diminished significantly after treatment with psyllium and after treatment with rectal irrigation (P \ 0.001). Conclusion Conservative treatment focussed on complete evacuation or clearing the anorectal canal is effective in the treatment of patients with faecal soiling.
Introduction
Patients with faecal soiling suffer from anal dermatitis and itching mostly after defecation. Faecal soiling is caused by insufficient clearing of the anal canal after normal defecation, and the anorectal manometry is usually within the normal range [1] . Faecal soiling occurs when sticky faeces stays behind in the anorectal canal and gives a local reaction at the anodermal skin which results in itching, dermatitis and loss of small amounts of brown fluid. The anorectal canal is sometimes anatomically disturbed, but many patients with faecal soiling do not have an anal defect. The anatomical disturbance is seen in patients with haemorrhoids, anal fissures tumours, fistulas, etc. or in patients who had anal surgery for these conditions resulting in scar tissue or keyhole defects. About 30 per cent of the patients surgically treated for perianal fistulas suffer from soiling [2] [3] [4] [5] [6] [7] . Terms like passive incontinence and soiling are used mixed up for patients who suffer from anal leakage.
There is no standardised adequate therapy for faecal soiling. Most of the prescribed therapies consist of symptomatic conservative treatment formerly used for passive faecal incontinence. Symptomatic treatment has focussed on the perianal dermatitis by application of dermatological creams, by providing information regarding adequate anal hygiene, wearing pads or bile acid binders. In addition, fibre, including psyllium or bran, is suggested for the treatment of soiling to enhance evacuation of stools [8] . Evacuation of faeces by enemas of rectal irrigation after defecation is described in studies for soiling and retentive encopresis in children [9, 10] . Gosselink et al. described retrograde colonic irrigation in patients with bowel disorders and faecal incontinence and soiling [11] .
In this study, we prospectively investigated the effectiveness of a conservative treatment algorithm for faecal soiling.
Patients and methods
All consecutive patients with faecal soiling were included in this study. All patients underwent physical examination to exclude other abnormalities like rectum tumours, external rectal prolapse or radiation effects. All patients underwent endoanal ultrasound to assess lesions or abnormalities of the anal sphincter. In case of complaints of prolapse, patients underwent a dynamic MRI scan to exclude internal prolapse, rectoceles or enteroceles. Patients with true incontinence for liquids were not included. For inclusion and exclusion criteria, see Table 1 . Patients with haemorrhoids grade III without pain were included in case of soiling.
All patients completed a 2-week diary card with details of their usual bowel actions and soiling episodes and the Vaizey incontinence score. In our hospital, the Vaizey incontinence score is used because in this score soiling is an important variable [1] .
After consulting members of the local ethical committee, no approval was needed because no new (experimental) treatments were offered to the patients. Written informed consent was obtained.
Intention to treat
In this study, the results of all patients that were included to undergo this procedure were analysed. In case of severe perianal dermatitis, the patient was treated by zinc oxide 10% in ketaconazole ointment for 2 weeks. Patients with grade III haemorrhoids not responding to this conservative treatment algorithm were treated by rubber band ligation in one or more sessions.
Conservative treatment algorithm (Fig. 1)
All patients were instructed how to achieve adequate anal hygiene. They were advised not to use perfumed paper or wet napkins because of potential local allergic reactions. The primary focus of the treatment algorithm was to completely evacuate stool from the anorectal canal.
First-line therapy
All patients started with psyllium 3.25 g daily and a fibrerich diet. Psyllium binds water and enhances evacuation of stools by bulking and softening the consistency of faeces especially in patients with IBS type C (constipation) and type M (mixed diarrhoea and constipation). After 2 months, outcome and score lists were evaluated.
Second-line therapy
After 2 months, evacuation of faeces was facilitated by rectal irrigation in patients with persisting soiling complaints despite first-line therapy. The nurse practitioner (enterostomal therapist) informed patients regarding the use of bottles (REPROP Ò ) that can contain 500 ml tap water and trained the patients at the outdoor clinic how to use it. For daytime soiling and soiling after stools, the irrigation should be done after defecation and for nighttime soiling, before sleeping. The first 3 weeks, the nurse practitioner called the patients at regular intervals by phone for extra support. If necessary, the patient came back for additional consultation at the outpatient clinic. After 2 months, outcome and score lists were evaluated. 
Third-line therapy
In case of persistent soiling, 4 g of colestyramine daily was added in patients without haemorrhoids grade III. Colestyramine is a resin binding bile acids, which can give skin reactions in the anodermal region when present in the stool. This may be suspected in patients with short bowel or a disrupted enterohepatic cycle of bile acids. Because prolapsing haemorrhoids can cause faecal soiling, rubber band ligation was offered to patients with haemorrhoids grade III. After 4 months, outcome and score lists were evaluated.
Statistical analysis
At baseline and at 2, 4 and 8 months, outcome was statistically analysed with the Student t test (or Wilcoxon test as appropriate) for continuous variables and chi-squared test for categorical variables (or Fisher exact test as appropriate). A P value of\0.05 was considered significant.
Results
Between January 2010 and January 2010, fifty patients with a median age of 38 years (range 21-70) with faecal soiling were included. The patient characteristics are described in Table 2 . The soiling complaints resolved completely in 41 (79%) patients. All 50 patients underwent treatment with psyllium 3.25 g daily and a fibre-rich diet. This resolved the complaints of soiling completely in 12 patients (24%). Of the 38 patients in which soiling complaints had not been completely resolved, 37 underwent treatment with rectal irrigation. Complaints resolved completely in 24 (65%) of them and twenty of those patients stopped psyllium treatment. Eleven patients underwent treatment with 4 g colestyramine daily. In only one patient, complaints disappeared completely (9%). Eight patients (16%) had soiling complaints and haemorrhoids grade III. Four (50%) of them were completely cured after treatment with psyllium 3.25 g daily and a fibre rich. None of the remaining four patients exhibited benefit after rectal irrigation but the complaints resolved after rubber band ligation in two sessions.
Average weekly soiling frequency, the amount of patients wearing pads daily and the Vaizey incontinence score diminished significantly after treatment with psyllium and after treatment with rectal irrigation (Table 3) .
Defects of the internal anal sphincter were observed in 15 (30%) patients. Degeneration of the internal anal sphincter (mean depth \2 mm) was noted in 19 (38%) patients. None of the patients with a defect or degeneration of the internal sphincter were incontinent for liquid stools. No significant differences in outcome were detected between patients with or without a defect of the internal sphincter (Table 3) . 
Discussion
The prevalence of soiling is unknown, but up to 19.6 per cent of the population is incontinent for flatus liquid or solid stools [12] [13] [14] [15] [16] . True prevalence of faecal incontinence and soiling is hard to establish because of underreporting of symptoms by patients, difference in data collection and different standardised scoring scales [17] . Soiling is only mentioned in papers dealing with anorectal diseases but never discussed on its own merit. In our opinion, soiling is caused by insufficient evacuation of faeces from the anorectal canal after normal defecation for several reasons. Important causes may be constipation, obstructed defecation or scar lesions. There is a plausible explanation for soiling in patients who have only a partial defect of the anal internal sphincter or a scar lesion (keyhole defect) after anal surgery or trauma. This scar lesion compromises complete evacuation of the (sticky) faeces. However, not every person suffering from insufficient clearing or evacuation of faeces from the anal canal with or without a scar lesion suffers from soiling. The composition of the stools and its flora and the sensitivity of the patient may explain why the one patients gets soiling whereas the other does not. This area is largely unexplored. Vascular filling in the anal cushions has been found to contribute 15-20% of the resting anal canal pressure [18] and the anal cushions act as a ''compliant and comfortable plug'' at the anal margin [19] . The function and interaction between the anal cushions and the internal sphincter in the pathogenesis of faecal soiling is still not clear. In a previous study [1] , no difference in resting and squeeze pressures of the anal canal was found before and after treatment in the patients that responded well to treatment with bulking agents [1] . Dysfunction of the anal sphincter is not the cause of anal soiling. Other authors found on the basis of anal manometric studies that the mechanisms of faecal soiling and faecal incontinence are different and that dysfunction of the anal sphincter was not an objective explanation for soiling [8, 20] .
Irritable bowel syndrome (IBS) and constipation are associated with faecal soiling. Drossman et al. found that patients with faecal soiling that consulted their physicians were more likely men [21] . Prolapsing haemorrhoids is another well-known cause of pruritus and faecal soiling. Murie et al. showed that haemorrhoidectomy and rubber band ligation reduce symptoms like pruritus and faecal soiling [22] .
Antegrade or retrograde colonic irrigation and rectal irrigation have been widely used for functional bowel disorders and soiling [10, 11, 23] . The water irrigates the remaining faeces in the rectum after stool. The present study shows that irrigation of the anal canal in patients with faecal soiling is an effective and simple treatment modality and is more effective than psyllium and fibre-rich diet. But we still recommend this treatment algorithm because of the compliance of the patients. The patients in our study were referred to our clinic by general practitioners. Most of the patients in this study had since long suffered from severe soiling. We assume that most of these patients can be cured by instruction how to maintain adequate anal hygiene and/ or by the use of psyllium. Rectal irrigation is a good second option but the long-term therapeutic benefit depends on the severity of soiling complaints on the one hand and the therapeutic compliance on the other hand. In this study, the therapeutic effect of colestyramine after failure of psyllium and rectal irrigation is poor. Colestyramine treatment may be restricted to the rare patient with bile acid malabsorption. The patients not responding to psyllium, rectal irrigation and colestyramine are unfortunately dependent on symptomatic therapies.
Conclusions
Conservative treatment focussed on complete evacuation or clearing the anorectal canal is effective in the treatment of patients with faecal soiling.
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